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METRIC CONVERSION TARLE

ENGLISH UNIT
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Mile (mi)

Acre
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U. S. gallon (gal)

Acre foot (acre-ft)

U. S. gallon per minute (gpm)
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EQUIVALENT METRIC UNIT

2.54 Centimeters

0.3048 .Meter

L609 Kilometers

0.405 Hectare
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3.785 Liters
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0.0631 Liters per second
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FOREWORD

Bulletin No. 130-65, entitled "Hydrologic Data:

1965, Volume IV: San Joaquin Valley", presents data

pertaining to climate, surface water flow, diversions,

ground water levels, surface water quality, and ground

water quality in the San Joaquin Valley for reporting

periods during 1955.

The Bulletin No, 130 series is published annually

in five volumes. Each volume presents hydrologic data for

one of five reporting areas of the State. These areas are

delineated on page iii. The organization of the bulletin

is outlined on page ii.

The basic data programs of the Department of

Water Resources have been designed to supplement the

activities of other agencies to satisfy specific needs of

the State. Bulletin No. 130-65 presents useful,

comprehensive, accurate, and timely hydrologic data which

are prerequisites for effective planning, design,

construction, and operation of water facilities

-

William E. Warne, Director
Department of Water Resources
The Resources Agency
State of California
November 18, 19 6 6
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CHAPTER 1. INTRODUCTION

The Department of Water Resources is concerned with development and use of water supplies and with

methods that are employed to observe and measure hydrologic conditions. Hydrologic data are used for the

planned development of new water supplies, hydropower, drainage, flood control, navigation, and other

associated engineering projects. The Department's hydrologic data programs have been designed to supplement

and augment the data activities of other agencies to fulfill the specific needs of the Department and the

State.

This report contains a record of hydrologic data collected and assembled by the San Joaquin District

of the Department of Water Resources. It brings together in a permanent and usable form the following types

of hydrologic basic data collected during the time intervals shown below:

October 1, 1964-September 30, 1965

Surface Water Flow
Diversions
Surface Water Quality
Ground Water Quality

July 1, 1964-September 30, 1965

Climate

July 1, 1964-June 30, 1965

Ground Water Levels

Climate

The objective of the climate program is to provide sufficient historical records of climatological

data to plan water development projects to meet the social, economic, and physical needs of the people of

California. This objective is achieved by gathering on a continuing basis all published climatological data

that are considered pertinent to the design and operation of water resources projects, including data on

precipitation, temperature, evaporation, and wind. These published data are supplemented with data gathered

by the Department where necessary for the Department's needs.

The optimum operation of reservoirs requires data of precipitation, evaporation, and wind movement.

Reservoir spillway design requires data on duration, frequency, and intensity of rainfall over the entire

drainage area. Precipitation data from a few stations are needed for early forecasting of possible flooding

and water supply conditions.

Climatological data gathered by the Department along with that from cooperating agencies and

individual observers are published in Appendix A.

Surface Water Flow

The objective of the surface water measurement program is to provide historical record of the flows

of surface water throughout the State. This program augments that of the U. S. Geological Survey and other

agencies to provide a statewide base network of primary and secondary stream gaging stations that will

satisfy the full needs of the Department and State in connection with water-associated engineering activities.

Knowledge of the occurrence of surface water quantitatively with time and location is basic to development of

the water resources of the State. Continuous historic records of natural streamflow and diversions are

essential to selecting and operating water development projects, determining the maximum amount of water that

can be anticipated on a firm basis at a storage site, and the sizing of a reservoir to obtain certain firm

yields at that site. Long-time records of streeimflow are also essential to formulate and operate flood

control projects. These records can provide the basis for developing agreements on water rights without

expensive litigation.

The surface water activities of the San Joaquin District of the Department of Water Resources

involve the operation and maintenance of streeun gaging stations, collection and compilation of surface water



flow discharge and stage records, measurement of the quantities of water diverted by major diverters from

the San Joaquin, Merced, Tuolumne, and Stanislaus Rivers, and Dry Creek near Modesto.

Records of streamflow and diversion gathered by the Department and similar data collected from

other agencies are published in Appendix B of this report.

Ground Water Measurements

The objectives of the ground water program are to provide sufficient records of ground water level

data for the planning and development of the ground water resources of the State; to determine the amount of

water in storage and the change in storage over time; and to determine the direction and magnitude of the

movement of ground water. All studies of ground water problems and plans for solution of these problems

have two factors in common: they must be founded upon records of water level measurements and upon quality.-' *'

analyses of water samples obtained over a period of years.

On the east side of the San Joaquin Valley from the Chowchilla River to the southern end of the

Valley, records of ground water levels extending as far back as 1921 have been obtained through combined

efforts of the State, U. S. Bureau of Reclamation, and many local agencies. In 1930 the Department of Water

Resources began the collection of ground water leveL data in connection with special investigations of water

resources of specific areas and has gradually developed a continuous program for collection and evaluation

of basic water level data. Through cooperative activities of the federal and local agencies, coordinated

and augmented by the Department, the program of annual, semiannual, and monthly measurements of ground water

levels has gradually expanded.

Appendix C includes the following : ground water level measurements made on approximately 900 wells

which were selected as being representative of the respective areas; hydrographs of selected wells and areas;

maps showing lines of equal elevation of water in wells for both the unconfined and pressure surface; and

summary tables.

Surface Water Quality

Objectives of the surface water quality data program are: (1) to determine the quality of the

surface waters of the State through a network of sampling stations representative of all significant

surface streams and lakes; (2) to detect changes in the quality of surface waters and to alert the appropriate

control agencies when adverse changes are noted; and (3) to determine long- and short-term trends in surface

water quality. Because neither water of excellent quality in short supply nor water of unusable quality in

excess ive supply is suitable for the development of extensive water resources projects, it is essential that

knowledge of the quality and quantity of the water be obtained before serious consideration is given to the

details of design.

Realizing the necessity for water quality information, the Department initiated the Surface Water

Quality Data Program in April 1951. Information obtained from this program has proven invaluable in the

"development of the California Water Plan. Data for this program in the San Joaquin District are obtained

through operation of 31 sampling stations. The operation of these stations entails the routine collection

and analysis of samples for determination of mineral and sanitary quality and the maintenance of continuous '^'

conductivity recorders at nine selected stations. These data are published monthly and distributed to

interested agencies and individuals.

Records of surface water quality obtained by this program are contained in Appendix D.

Ground Water Quality

Water development to meet the needs of California's phenomenal growth is one of the major problems

facing the State. Although ground water has been, and is, one of the major sources of supply, the present

widespread dependence upon ground water requires constant vigilance, coupled with remedial action where

necessary to assure that the quality of ground water remains suitable for all intended uses. In view of this

need for vigilance, a statewide program of observation and study of ground water quality was initiated by

the Department of Water Resources in 1953.



The objectives of the Ground Water Quality Data Program are: (1) to determine the quality of the

ground waters of the State by sampling of water from a grid of representative wells; (2) to detect changes

in the quality of the ground water and to alert the appropriate agencies when the changes are significant;

and (3) to determine trends in ground water quality.

The ground water quality activities of the San Joaquin Valley for the reporting period October 1,

1964, through September 30, 1965, were:

1. A concentrated study of ground water quality conditions in Stanislaus County.

2. A concentrated study of ground water quality conditions in Madera County in
cooperation with the U. S. Geological Survey.

3. A concentrated study of ground water quality conditions in a portion of
western Kern County.

4. A study of wells and the surrounding area where a significant deviation in
quality was noted during past years to determine, when possible, the cause of
the deviation and the area affected.

The results of these activities are summarized in Appendix E.

Sunmiarv of Basic Data Activities

Table 1 presents a summary of the basic data activities in the San Joaquin District. The table

shows for each program the origin, purpose, authorization, type of data collected, frequency of measurements

or service, agency collecting the data, and number of stations of each type.



O CO 0^ (^ 'to

I VI ^

< o
tH n -n
a: -^ Q
Q

c c
O .-(-I

to a) o*

>i >, 10 n) >, >, >i

Q Q < < Q a Q

(U C
o o

> 1)

rH O 4J -H

O D Q O U U O O Q O O Q

n



APPENDIX A

CLIMATE





APPENDIX A. CLIMATE

Introduction

This appendix presents climatological data pertaining to precipitation, temperature, wind move-

ments, and evaporation, as well as climatological station description and summaries of seasonal and mean

precipitation at selected stations. These data are presented for the period July 1, 1964, to September 30,

1965, and are reported in monthly and seasonal values except for data collected by precipitation storage

gages. These values are obtained on an annual basis and may vary depending on time of servicing.

Presented in Table A-1 is the index to climatological stations. Presented in Table A-2 is a

summary of seasonal and mean precipitation at selected stations. Table A-3 shows the accumulative monthly

precipitation at key stations. Table A-4 presents the monthly precipitation. Table A-5 presents the

monthly temperature. Table A-6 presents the monthly summary of evaporation data.

Plate 1 shows the location and types of climatological stations, the San Joaquin District's

boundary, the hydrographic unit boundaries, and the major drainage boundaries. Plate 2 shows lines of mean

seasonal precipitation for the 50-year period 1915 to 1965. Plate 3 shows the 1964-65 seasonal precipitation

in percent of the 50-year normal.

Measurement Techniques

One of the major objectives of this program is to document the location, equipment, and methods

of observation in use at all of the weather stations. Many of the records presented in this appendix were

collected by individual observers and local agencies. Wherever possible observers are encouraged to use the

methods which are prescribed by the U. S. Weather Bureau.

Definitions of Terms and Abbreviations

The definitions of terms and abbreviations used in this appendix and related to precipitation,

temperature, evaporation, and wind movement are given below:

Term or Abbreviation Definition

Precipitation The total amount of precipitation, in inches, for the period
(Precip.) indicated.

Maximum The highest temperature in degrees Fahrenheit for the month.
(Max.)

Minimum The lowest temperature in degrees Fahrenheit for the month.
(Min.)

Average Maximum The arithmetical average of daily maximum temperatures in

(Avg. Max.) degrees Fahrenheit for the month.

Average Minimum The arithmetical average of daily minimum temperatures in

(Avg. Min.) degrees Fahrenheit for the month.

Average The arithmetical average of the average maximum and average
(Avg.) minimum temperature in degrees Fahrenheit.

Evaporation The net amount of water evaporation, in inches, for the
(Evap.) period indicated.

Wind The total movement of air, in miles, for the period indicated.

All temperatures shown in this appendix are air temperatures.

T Trace

E Wholly or partially estimated.

No record.

M One or more days of record missing; if average value is

entered, less than 10 days of record is missing.

N Record not available at time of publication.

* Amount included in the following measurement; time
distribution unknown.

V Includes total for previous month.



Methods and Procedures

The Department of Water Resources gathers basic data relating to climatic phenomena in the San

Joaquin Valley. This activity includes field measurements and office computations to determine the

instantaneous, daily, monthly, seasonal, and annual temperatures, precipitation, and evaporation.

The field activities include the installation and maintenance of weather stations. The installed

equipment obtains measurements of: (1) daily maximum and minimum temperatures; (2) precipitation--annual

amounts from storage gages in remote areas, daily amounts from standard rain gages, and instantaneous

amounts from recording rain gages; (3) evaporation in inches; and (4) wind movement in miles.

The office activities consist of computation and compilation of approximately 257 monthly and

annual climatological observations to provide a continuous and current record. This includes the

computations of intensities from recording rain gages and preparation of hourly precipitation records for

future use in development of rainfall intensity-duration-frequency relationships.

Accuracy and Limitations

The equipment used to obtain climatological data is in most cases of the type used and accepted

by the U. S. Weather Bureau.

To insure the utmost accuracy in the data published in this appendix, a program of annual and

semiannual station inspections has been inaugurated. These inspections insure that the equipment is being

properly maintained and the observations are taken in accordance with U. S. Weather Bureau standards.

Due to the influences of geography, direction and degree of slope, elevation, terrain, wind

currents, and many other factors, the ability of a climatological station to reflect the conditions of the

area surrounding it is greatly limited.

Significant Figures

The following is a listing of significant figures used in reporting climatological data:

Precipitation to hundredths of an inch.

Temperature to tenths of degree Fahrenheit.

Evaporation to hundredths of an inch.

Wind movement in miles.

Drainage Basin Designation

The State is divided into major hydrographic areas, and each of these areas is assigned an

alphabetical letter which is the first digit of station number. The second number has been assigned to

streams of primary importance.

The major hydrographic areas and stream basins which are reported in this appendix are as follows:

Hydrographic Area B

San Joaquin River Basin

BO - San Joaquin Valley Floor B6 - Fresno-Chowchilla Rivers

B3 - Stanislaus River B7 - San Joaquin River

B4 - Tuolumne River 38 - San Joaquin River on West Side

B5 - Merced River

Hydrographic Area C

Tulare Lake Drainage Basin

CO - Tulare Lake Valley Floor C4 - Green Horn Mountain

CI - Kings River C5 - Kern River

C2 - Kaweah River C6 - Tehachapi Mountains

C3 - Tule River 07 - Tulare Lake Basin on West Side



Alpha Order Number and Subnumber

A four-digit alpha order number is assigned each station to denote its order in alphabetical

sequence for the purpose of identification in machine processing. The subnujnber is used to supplement the

alpha order number in that it allows for more stations to be placed into the program.

Coding and Numbering System

Explanation of the Headings and Symbols Used in the Columns of Table A-1

The station name, elevation, section, township, and range are self-explanatory.

40-Acre Tract . This denotes the location of the station within the section in which it is

located. The letter code is derived from the following diagram:

D



814 University of California, Davis, Westside Field Station

815 University of California, School of Forestry

900 - 999 Federal

900 U. S. Weather Bureau (Climate Data)

902 U. S. Air Force, Air Weather Service

903 U. S. Army Corps of Engineers, Sacramento

904 U. S. Bureau of Reclamation

905 U. S. Forest Service

906 U. S. Department of Agriculture, Agricultural Research Service

907 State Climatologist & Unpublished (U.S.W.B.)

916 U. S. Geological Survey

Cooperators ' (Coop) Index Numbers . These are the numbers assigned to the stations by the agencies

responsible for handling the station records. With few exceptions, the alpha order numbers assigned to the

U. S. Weather Bureau stations are the same as those used by the Weather Bureau. The U. S. Weather Bureau

station number is shown in this column only when it differs from the alpha order number.

Record Began . This is shown to year only.

Record End . If record continues this column is left blank.

Missing Years . This denotes missing record to the nearest full year.

County Code . Numbers used to designate specific counties are listed below:

Alpine 02

Calaveras 05

Fresno 10

Inyo 14

Kern 15

Kings 16

Madera 20

Mariposa 22

Merced 24

San Benito 35

San Joaquin 3 9

Stanislaus 50

Tulare 54

Tuolumne 55

10



TABLE A-l

INDEX OF CLIMATOLOGICAL STATIONS FOR 1964-65

SAN JOAQUIN DISTRICT



TABLE A-l (Cont.)
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TABLE A-l (Cont.)

INDEX OF CLIMATOLOGICAL STATIONS FOR 1964-65

SAN JOAQUIN DISTRICT

C5 9602
CO 9614-81
B6 9640-80
CO 9670-80
CI 9749

C5 9754
CI 9773
C4 9805
B5 9855

WET ^EADOW
WHEELER RDE LWU A-l

2

WHITE ROCK PRESTON
WILBUR DITCH
WISHON LAKE

WOFFORD HEIGHTS
WOODCHUCK MEADOW
WOODY
YOSEMITE NAT PARK

9200 T18S R32E M 36 22 00 118 32 00 900
1230 SEC 01 TION R20W G S 34 58 38 118 57 25 806
984 SEC 07 T07S R18E K M 37 20 12 120 02 18 000
210 SEC 18 T23S R21E D M 35 36 10 119 45 10

6560 SEC 01 TllS R27E M 37 00 40 118 58 20 003

1959
1963
1950
1962
1957

2700 SEC 32 T25S R33E H M 35 43 00 118 27 00 900 PN4527 1894
9200 SEC 27 TIOS R28E M 37 02 00 118 54 00 900 1955
1630 SEC 03 T26S R29E C M 35 42 02 118 50 34 808 049805 1956
3985 SEC 20 T02S R22E M 37 45 00 119 35 00 900 1904

16



TABLE A-

2

SEASONAL AND MEAN PRECIPITATION AT
SELECTED STATIONS IN THE SAN JOAQUIN VALLEY
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APPENDIX B. SURFACE WATER FLOW

Introduction

This appendix presents surface water data for the 1965 water year which is from CX:tober 1, 1964,

to September 30, 1965. The data presented consist of daily mean discharge, daily mean gage heights,

station locations, diversion quantities, imported water, exported water, summary tables of monthly and

annual unimpaired runoff from major streams, changes to previous reports, and storage in major reservoirs.

The daily discharge tables show the daily mean discharge in cubic feet per second, maximum and

minimum monthly discharge, monthly acre-feet total, and the total acre-feet for the water year. Also shown

are the station location description, maximum discharge of record, date of occurrence, as well as gage datum,

drainage area and other useful information.

Tables of daily mean gage heights are presented for key stations on major streams in the San

Joaquin Valley. Also shown in these tables are the major crests and times of occurrence.

Diversion tables are presented for diversions from the major streams, and are shown as monthly

acre-feet and total acre-feet for each diversion, as well as total acre-feet for a certain reach of a stream.

Measurement Techniques

Definitions of Terms and Abbreviations

Gaging station is a particular site on a stream, canal, lake or reservoir where systematic

observations of gage height or discharge are obtained.

Cubic foot per second (cfs) is a unit expressing rate of discharge. One cubic foot per second

is equal to the discharge of a stream of rectangular cross section one foot wide and one foot deep, flowing

at an average velocity of one foot per second.

Acre-foot (ac-ft) is the quantity of water required to cover one acre to a depth of one foot. It

is equivalent to 43,560 cubic feet or 325,850 gallons.

Drainage area of a stream above a specific location is that area, measured in a horizontal plane,

which is enclosed by a drainage divide.

Unimpaired runoff is the flow that would occur naturally at a point in a stream if there were:

(1) no upstream controls such as dams or reservoirs; (2) no artificial diversions or accretions: and (3) no

change in ground water storage resulting from development. Unimpaired flow is computed from measured

runoff by allowing for man-made changes in natural conditions.

Water year is the 12-month period from October 1 of any year through September 30 of the subsequent

year and is designated by the calendar year in which it ends.

Stage-discharge relation is the relation between gage height and the amount of water flowing in a

channel, expressed as volume per unit of time.

Contents is the volume of water in a reservoir or lake, unless otherwise indicated. Volume is

computed on the basis of a level pool and does not include bank storage.

Methods and Procedures

The field activities include the construction and maintenance of stream gaging stations, and the

collection of basic data at these stations such as records of stage and measurements of discharge. In

addition, observations of factors affecting the stage-discharge relation, weather records, and other

information are used to supplement base data in determining the daily flow. Records of stage are obtained

from a water stage recorder that gives a continuous record of the fluctuations (for digital recorders, a

tape punched at 15-rainute intervals), or from direct readings on a nonrecording gage. Measurements of

discharge are made with a current meter by the general method adapted by the Department which conforms to

that used by the U. S. Geological Survey, or by indirect method such as slope area in instances where it

was impossible to obtain current meter measurements.
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Rating tables giving the discharge for any stage are prepared from stage-discharge relation

curves defined by discharge measurements to which curve a formula is related. This formula is used by an

electronic computer in computing the discharge.

The field work also consists of obtaining discharge measurements of water diverted for use. This

is done by use of a Cox flow meter in closed conduits or current meter in open ditches.

The office work consists of preparation of hydrographic data for computation by machine methods,

and the computation of the discharge of certain rivers and streams which are not readily computable by

electronic computer. All diversion discharge computations are hand computed as are discharges for those

streams or rivers where backwater or control structures affect the stage-discharge relationship.

Accuracy

A stage-discharge relationship or rating is developed for each stream gaging station where

discharge is reported. The rating gives the flow in cubic feet per second for each gage height at the

station. When flows at a single station occur in excess of 140 percent of the highest actual discharge

measurement used in preparing the rating, the computed daily mean discharge from an electronic computer is

shown as estimated. Normally, the rating is fairly permanent where there is a fixed channel and a fixed

flow regimen at the station. The rating varies, however, where the bed of the channel is of loose shifting

sand, or where aquatic growth builds up in the channel changing the flow regimen.

Where the rating is not permanent and varies periodically, more frequent measurement of discharge

is necessary to accurately determine the daily mean discharge, and even then it is necessary to apply the

shifting control method for determining the discharge.

All streamflow data reported herein are derived through the use of mechanical, arithmetical, and

empirical operations and methods. Since the results are affected by inherent inaccuracies in the procedures

and equipment used it becomes necessary to establish limits of accuracy for the data which are reported.

Significant Figures

The following is a listing of significant figures used in reporting streamflow data:

1. Daily flows, cubic feet per second

0.0 - 99 two significant figures
100 - up three significant figures

2. Means, cubic feet per second

0.0 - 99.9 tenths
100 - 999 three significant figures
1000 - above four significant figures

The water year totals are reported to a maximum of four significant figures.

Coding

Each gaging station is assigned a six-digit code to facilitate station identification. The method

used in assigning these code numbers is as follows: The State was first divided into major hydrographic

areas and each of these areas was assigned an alphabetic letter which is the first of the six-digit code.

The second digit was obtained by dividing the major hydrographic areas into stream basins of primary

importance and assigning to each basin a number, 0-8, with generally being assigned to the valley floor.

The third digit indicates the stream. The remaining three digits designate the relative number of the

station on the stream system.

Where a stream crosses the valley floor the code designation changes to the extent that the first,

second, and third digits are used to indicate the major hydrographic area, the valley floor designation,

and the stream basin from which the stream originates. The fourth digit is then used to designate the

stream. The two remaining digits indicate the relative station number. A number nine appearing in the

fourth digit from the left indicates a gravity diversion station in all cases. Station numbers increase

numerically proceeding upstream. When a minor tributary enters the stream system, the station numbers

progress up the minor tributary and then up the main stem.
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The first two symbols of this code number are shown in large red print on Plate 4. They signify

the following hydrographic areas and units:

Hydrographic Area B

BO - San Joaquin Valley Floor B6 - Fresno-Chowchilla Rivers

B3 - Stanislaus River B7 - San Joaquin River

54 - Tuolumne River B8 - San Joaquin Valley on West Side

B5 - Merced River B9 - Sacramento-San Joaquin Delta

Hydrographic Area C

CO - Tulare Lake Valley Floor C4 - Green Horn Mountains

CI - Kings River C5 - Kern River

C2 - Kaweah River C6 - Tehachapi Mountains

C3 - Tule River C7 - Tulare Lake Basin on West Side

The third, fourth, fifth, and sixth symbols of the code are shown at the recording station

locations on Plate 4. All six symbols are indicated on the hydrographic area index, and on the table for

each individual gaging station.

The identification code number for water quality sampling stations has two additional digits. If

the seventh and eighth digits are .00 it indicates that the sampling is done at a gaging station. If these

digits are .02 it indicates the sampling is done within one mile upstream from a gaging station and if .98

it indicates the sampling is done within one mile downstream. If the sampling is done in excess of one mile

from a gaging station, this point is numbered with a six-digit number as if it were at a gaging station,

followed in the seventh and eighth digits by .50. All eight digits are indicated on the table for each

individual sampling point.

Examples

Station: North Fork Merced River near Coulterville

Number: B 5 2 6

Hydrographic Area B

River Basin 5

River Main Branch 2

Relative Number 6

Station: Merced River at Cressey

Number: B 5 1 5 5

Hydrographic Area B

Valley Floor

River Basin 5

River Main Branch 1

Relative Number 5 5

Station: San Joaquin River at Maze Road Bridge

Number: B 7 4

Hydrographic Area B

Valley Floor

River Basin 7

River Main Branch

Relative Number 4
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station: San Joaquin River at Maze Road Bridge

Number: B 7 4 .00

Hydrographic Area B

Valley Floor

River Basin 7

River Main Branch

Relative Number 4

Sampling Station .00

Explanation of Tables

The tabular data presented in this appendix are divided into general categories of runoff

comparisons, lakes and reservoirs, imported and exported water, daily mean discharge, daily mean gage

heights, and diversions.

The area to which these data pertain is shown as Area IV on page iii and on Plate 4.

Runoff Comparisons

Runoff conditions from year to year for a particular stream are compared to the mean runoff for

that stream over a long period of time. The mean runoff is a base or normal used to compare runoff with any

other year. Flow conditions on all major streams entering the valley are affected by man-made impairments

such as reservoirs and diversions; therefore, the runoff comparisons are made with computed natural runoff

which allows for effects of impairments. These computed natural or unimpaired runoffs are considered to be

the flows that would occur if no impairments were above the points of measurement. Runoff normals are

computed for the 50-year period October 1910 through September 1960.

The annual unimpaired runoff in percent of average for the 50-year normal for the period 1910

through 1960 on major streams in the San Joaquin District area is shown in Table B-1. The monthly

unimpaired runoff for 1965 in percent of average based on the same 50-year period is shown for the same

streams in Table B-2.

Lakes and Reservoirs

There are 59 principal reservoirs in the State, 25 of which are located in the San Joaquin District.

These 25 have a storage capacity of 4,727,530 acre-feet. The storage capacity, water in storage on

October 1, 1964, and storage on October 1, 1965, in these major San Joaquin Valley reservoirs are shown in

Table B-3.

Gaging Station Additions and Discontinuations

Presented in Table B-4 are gaging stations added to or discontinued from the network.

Daily Mean Discharge

Presented in Table B-5 are daily mean discharge records, gaging station locations, period of

record, maximum flow of record, maximum and minimum flow for the season, and total flow in acre-feet for

the 1965 water year.

The streamflow tables are arranged, for each stream or stream system, in downstream order.

Stations entering between two main stem stations are listed between those stations, and in downstream

order on that tributary. A stream gaging station is named after the stream and the nearest post office

(Merced River at Cressey) or well-known landmark (San Joaquin River at Fremont Ford Bridge)

.

Streamflow Measurements at Miscellaneous Locations

Presented in Table B-6 are tabulations of streamflow measurements on various streams at locations

other than those where continuous recorders are maintained.
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Diversions

Presented in Table B-7 are the amounts of water diverted for irrigation during the period

October 1, 1964, through September 30, 1965. The amounts of water diverted by pumping were determined by

rating the capacity of each diversion pumping plant and collecting data on hours of operation. The amounts

of water diverted by gravity (indicated by "Gravity" in column headed "number and size of pump") were

determined either by calibrating suitable measuring devices or by rating canals in a manner similar to that

used to rate streamflow stations. The monthly and annual diversion values are reported in acre-feet.

Table B-8 shows the amount of water diverted by eastside canals and the several eastside

irrigation districts that divert water from the San Joaquin, Merced, Tuolumne, and Stanislaus Rivers.

Table B-9 shows the deliveries from the Central Valley Project canals. The data presented in Tables B-8

and B-9 are supplied by other agencies and are published as received. They are not necessarily rounded to

significant figures which are used for data computed by the Department of Water Resources.

Imported and Exported Water

Water is imported to the San Joaquin Valley from the Sacramento-San Joaquin Delta via the

Delta-Mendota Canal. The amount of water imported is shown in Table B-10.

Water is exported from the San Joaquin Valley via the Hetch-Hetchy Aqueduct from the Tuolumne River

to the City and County of San Francisco. Table B-10 shows the amount of that export.

Daily Mean Gage Heights

Presented in Table B-11 are records of daily mean gage heights for key stations on major streams

in the San Joaquin Valley for the 1964-65 water year.

At the bottom of this table are shown the major river crests occurring during the water year. The

table also shows the location of the station, maximum gage height of record, period of record, and gage

datum. The elevation of water surface at the gaging station is obtained by adding the gage height reading

to the elevation of the gage datum presented in each table.
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ALPHABETICAL INDEX TO TABLES

DAILY MEAN DISCHARGE, DAILY MEAN GAGE PiEIGHT AND CREST STAGES

Bear Creek below Bear Reservoir
near Catheys Valley

Big Creek Diversion near Pish Camp
Buena Vista Creek near Taft
Burns Creek below Burns Reservoir

at Hornitos
Campbell-Moreland Ditch above Porterville
Chowchilla River near Raymond

East Fork near Ahwahnee
Middle Fork near Nipinnawasee
West Fork near Mariposa

Cross Creek below Lakeland Canal #2
Delta-Mendota Canal near Tracy

to Mendota Pool
Deer Creek at Terra Bella Irrigation District
Dry Creek near Modesto
Eastside Bypass near El Nido
Elk Bayou near Tulare
Fresno River, Lewis Fork near Oakhurst
Friant-Kern Canal Delivery to Porter Slough

to Tule River
Hubbs-Miner Ditch at Porterville
Kern River near Bakersfield
Kings River, South Fork below Empire Weir #2 ,

Mariposa Bypass near Crane Ranch
Mariposa Creek near Catheys Valley

below Mariposa Reservoir
Maxwell Creek at Coulterville
Merced River at Cressey

below Snelling
near Livingston
North Fork near Coulterville

Miami Creek near Oakhurst
Millerton Lake, Daily Inflow

Daily Content
Orestimba Creek near Crows Landing
Owens Creek below Owens Reservoir

,

Panoche Drain near Dos Palos
,

Poplar Ditch near Porterville
,

Porter Slough at Porterville
,

near Porterville
,

Porter Slough Ditch at Porterville
,

Rhodes-Fine Ditch near Porterville
,

San Joaquin River at Crows Landing Bridge ,

near Dos Palos
,

at Fremont Ford Bridge
,

below Friant
,

at Grayson
,

at Hetch Hetchy Aqueduct Crossing ,

at Maze Road Bridge ,

near Mendota
,

near Newman
,

at Patterson Bridge ,

above Sand Slough near El Nido ,

near Stevinson ,

near Vernalis
,

at West Stanislaus Irrigation District Intake
Stanislaus River at Koetitz Ranch ,

near Mouth
,

at Orange Blossom Bridge
at Ripon

,

at Riverbank
Striped Rock Creek near Raymond .

Tulare Lake
,

Tule River below Porterville
North Fork at Springville

Tuolumne River at Hickman Bridge
at La Grange Bridge
at Modesto
at Roberts Ferry Bridge
at Tuolumne City

Vandalia Ditch near Porterville
Woods-Central Ditch near Porterville



ALPHABETICAL INDEX TO TABLES

GAGING STATION ADDITIONS AND DISCONTINUATIONS 53

IMPORTS AND EXPORTS 126

LAKES AND RESERVOIRS
Millerton Lake, Inflow to 54
Millerton Lake. Daily Content 154
Tulare Lake, Daily Mean Gage Height 127
Storage of Principal Reservoirs 52

REVISIONS TO PREVIOUSLY PUBLISHED REPORTS 155

STREAMFLOW MEASUREMENTS AT MISCELLANEOUS LOCATIONS II3

UNIMPAIRED RUNOFF
Annual 50
Monthly 51

DRAINAGE BASIN INDEX TO DAILY MEAN DISCHARGE TABLES

SAN JOAQUIN RIVER BASIN

San Joaquin River
Daily Inflow Millerton Lake 54
Daily Content Millerton Lake 154
San Joaquin River below Friant 55

Delta-Mendota Canal near Tracy 56
Delta-Mendota Canal to Mendota Pool 57

San Joaquin River near Mendota 58
Fresno River

Big Creek Diversion near Fish Camp 59
Lewis Fork Fresno River near Oakhurst 60
Miami Creek near Oakhurst 61

San Joaquin River near Oos Palos 62
Chowchilla River

East Fork Chowchilla River near Ahwahnee 63
West Fork Chowchilla River near Mariposa 64
Middle Fork Chowchilla River near Nipinnawascc 65
Striped Rock Creek near Raymond 66

Eastside Bypass near El Nido 67
Mariposa Creek

Mariposa Creek near Catheys Valley 68
Mariposa Creek below Mariposa Reservoir 69

Mariposa Bypass near Crane Ranch 70
Owens Creek below Owens Reservoir 71
Bear Creek

Bear Creek near Catheys Valley 72
Bear Creek below Bear Reservoir 73

Burns Creek
Burns Creek at Hornitos 74
Burns Creek below Burns Reservoir 75

San Joaquin River near Stevinson 76
Panoche Drain near Dos Palos 77
Merced River

North Fork Merced River near Coulterville 78
Maxwell Creek at Coulterville 79

Merced River below Snelling 80
Merced River at Cressey 81

Orestimba Creek near Crows Landing 82
San Joaquin River at Grayson 83

Tuolumne River
Tuolumne River at La Grange Bridge 84

Tuolumne River at Roberts Ferry Bridge 85
Tuolumne River at Hickman Bridge 86

Dry Creek near Modesto 87

Tuolumne River at Tuolumne City 88
San Joaquin River at Hetch Hetchy Aqueduct Crossing 89

Stanislaus River
Stanislaus River at Orange Blossom Bridge 90

Stanislaus River at Riverbank 91

Stanislaus River at Koetitz Ranch 92

San Joaquin River near Vernalis 93

TULARE LAKE BASIN

Kings River
South Fork Kings River below Empire Weir #2 94

Kaweah River
Cross Creek below Lakeland Canal #2 95

Elk Bayou near Tulare 96

Friant-Kern Canal
Delivery to Porter Slough 97

Delivery to Tule River '°

Tule River
North Fork Tule River at Springville 99

Below Porterville ^°°

Tule River Diversions
Campbell Moreland Ditch above Porterville JO^
Porter Slough at Porterville j-0*

Porter Slough Ditch at Porterville j-?j

Porter Slough near Porterville J-°T
Vandalia Ditch near Porterville j-°^

Poplar Ditch near Porterville
^^^

Hubbs-Hiner Ditch at Porterville *°^
Rhodes-Fine Ditch near Porterville J^^
Woods-Central Ditch near Porterville ^"9
Deer Creek at Terra Bella Irrigation District 110

BUENA VISTA LAKE BASIN

Kern River near Bakersfield
JJ^

Buena Vista Creek near Taft ^^*

49



TABLE B-1

ANNUAL UNIMPAIRED RUNOFF

In percent of a (a)

Water
Year



TABLE B-2

MONTHLY IWIHPAIREO RUNOFF

Month



TABLE B-3

SUMMARY OF PRINCIPAL RESERVOIR STORAGE
IN THE SAN JOAQUIN VALLEY

(In acre-feet)

Watershed Reservoir
Total
Capacity

In Storage
Oct. 1, 1964

In Storage
Oct. 1, 1965

Stanislaus

Tuolumne

Merced

San Joaquin

Kings

Kaweah

Tula

Kern

TOTAL

Relief
Strawberry
Melones
Donnells
Beardsley
Tulloch

Lake Eleanor
Lake Lloyd
Hetch Hetchy
Don Pedro
Turlock Lake

Lake McClure

Crane Valley
Lake Thomas A.
Florence Lake
Mammoth Pool
Huntington Lake
Redinger Lake
Shaver Lake
Millerton Lake

Wishon
Pine Flat

Terminus

Success

Isabella



TABLE B-4

GAGING STATION
ADDITIONS AND DISCONTINUATIONS

ADDITIONAL STATIONS

Buena Vista Creek near Taft
Eastside Bypass near El Nido
Panoche Drain near Dos Palos
Deer Creek at Terra Bella Irrigation District

DISCONTINUED STATIONS

None

53



TABLE B-5

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

(^WATEB YEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FtFT PER SKOND)

STATION NAM

SAN JOAQUIN RIVER BELOW FRIANT

('day



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
{IN CUBIC FEET PER SECOND)

^ATER YEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SKOND|

^WATB TEAI



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

fwAiai YEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC F€n PER SKONOl

'wATa VEAI



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND|

/WATER YEAS



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

'WATR YEA*



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEH PER SECONOI

fytMa YEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
((N CUBIC FEET PER SECOND)

'WATH VIAII



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

fvtAllR YEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC Fen PER SECOND]

AvATBI YEAH



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

WATBl YEAR STATION NAA«E

STRIPED ROCK CREEK NEAR RAYMOND

/'day



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

SIATION NO. STATION NAM!

EASTSIOE BVP»SS NE»» EL NlOO

/'day



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
I
IN CUBIC FEET PER SECOND)

(^WATEK YEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

^WATd YEM



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

WATER YEAR STATION NO. STATION NAME

1965 B00420 MARIPOSA BYPASS NEAR CRANE RANCH

/'day JAN. FEB. DAY^

31

INSUFFICIENT DATA TO PUBilSH

MEAN
MAX.
MIN.

Vac FT

E - ESTIMATED

NR - NO RECORD
t - DISCHARGE MEASUREMENT OR

OBSERVATION OF NO FLOW
X - E ANO •

*• - RESULT OF DISCHARGE
MEASUREMENT

f MEAN A



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
|IN CUBIC FEET PEII SECOND)

fviAia TiAl



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

WATER YEAR STATION NO. STATION NAME

BEAR CREEK NEAR CATHEYS VALLtY

['day



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
|IN CUBIC FEET PER SECOND)

WATS YEA«

V Itbb

STATION NJUNf

cEAP g'. it:'<vc,

u

(1)AY



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

^WAIEB YEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
I
IN CUBIC Ftn PtR SKOND)

nATION NAM!

BURNS CREEK BELOH BURNS RESERVOIR

foM



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

fwAliX YEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SKONOI

STATKM NAMi

PANOCHE DRAIN NEAR DOS BALOS

'day



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

^ATB YEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC KH nt SKOND)

fWAm TIA«



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

I^WATEB YEA8



TABLE B-5 (Cont)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

^WATB TEAI



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FiET PER SECOND)

WATER VEAR STATION NAME

ORESTIMBA CREEK NEAR CROWS LANDING

^AY



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEH PER SECOND)

WATBI YEAI STATION NAMi

SAN JOAQUIN RIVER AT CRAysCN

'day



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

^WATER YEAH



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEH PER SKOND)

^WATBI TEA«



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

(^WATES YEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

WATII TEA! STATION NAM

nHY rREFK NEAR MODESTO

/^DAY



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEH PER SECOND)

(^WATEH YEAH



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
IN CUBIC FEET PER SECOND)

fyMAim YEAi



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC RET P€R SKOND)

^WATK YEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
I
IN CUBIC FEET PER SECOND)

WATa TEA* STATION NO STATION NAMf

STANISLAUS RIVER AT RIvERBANK

rOAY



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

WATER YEAR STATION NAME

STANISLAUS RIViR <OETITZ PAMCH

['day



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEH PER SKOND)

fttum YEM



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEH PER SECOND)

WAra YEAR STATION NO. STATION NAME

ilNGS RIVER BELOW EMPIRE WEIR »2

('day



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
I
IN CUBIC FCn PER SECOND)

VfATa riAi



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

WATBI YEAH STATION NAME

ELK BAYOU NEAR TULARE

('day



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SKONDI

f'wATB TEAI



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC Fin PER SKOND)

^WATBt YEAH



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

STATION NO. nATION NAMf

NOBTm fork TulE aiVER AT iPRINCiVlLLE

j^AY



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
{IN CUBIC FEET PER SECONDI

WATER YEAR STATION NAME

TULE RIVE' BELOW "C

rOAY



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEH PER SECOND)

'WATBI YEAI



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
I
IN CUBIC F€ET PER SECONOI

fvtum YEAH



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SKOND)

^WATB YlAl



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECONDI

WATER YEAR STATION NO. STATION NAME

['day



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEn PER SECOND)

fviAWl flM



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
|IN CUBIC Fin PER SECOND)

^WATB YEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FiET PER SECONDI

WAia YCAI STATION NAMi

MUBSS-HINER OITCM «T PORTERVILLE

/'day



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

/^ATE> VEAR



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
|IN CUBIC FEET PER SECOND)

'WATBI VEAI



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(Runoff of Deer Creek at Terra Bella Irrigation District)

October 1, 1960 through September 30, 1965



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FCn KR SKONO)

'wAm YIJU



TABLE B-5 (Cont.)

DAILY MEAN DISCHARGE
(IN CUBIC FEET PER SECOND)

^AieR VEAD



TABLE B-6

STREAMFLOW MEASUREMENTS AT MISCELLANEOUS LOCATIONS

Measurements of streamflow at points other than ga9in9 stations or
points where flow has not bean computed are listed in the followinq t

Stream



DIVERSIONS - SAM JOAQUIN RIVER
{Vernalis to Fremont Ford Bridge)

October 1964 through September 1965

*ATEH USER



TABLE B-7 (Cont.)

DIVERSIONS - SAH JOAOUIK RIVER
(Vernalis to Fremont Ford Bridge)
ctober 1964 thro'j'jh September 19«5

«ATEB USEB



TABLE B-7 (Cont .

)

DIVERSIONS - SAN JOAQUIN RIVER
Fremont Ford Bridge to Gravelly Ford)
October 1964 through September 1965

MILE
AND BANK

WATER USEB



TABLE B-7 (Cont.)

DIVERSIONS - SAN JOAQUIN RIVER
(Gravelly Ford to Friant Dan)

ctobor 1964 through Scptf'mbcr I'^hb

WITER USER



TABLE B-7 {Co

W4TER USER



TABLE B-7 (Cont .

)

WATER USER



TABLE B-7 (Cont.)



TABLE B-7 (Cont .

)

*«IEB USES



TABLE B-7 (Cont.)

DIVERSIONS - TULE RIVER <»

October 1964 through September

WATER USER



AHD ACREAGE IRRIGATED -
i

..,.„.»



DELIVERIES FROM CENTRAL VALLEY PROJECT CANALS*
October 1964 through September 1965



TABLE B-9 (Cont.)



*»TEB USER



TABLE B-ll

DAILY MEAN GAGE HEIGHT
(IN FEHI

WATBI YEAR STATION NAMi

TULARE LAKE

CREST STAGES

E - ESTIMATED

N> - NO IIECOtD

NF - NO FLOW

/'DATE



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

I^ATER YEAR



TABLE B-l I (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

WATER YEAR STATION NAME

fHntffHIIIA BIUFR NFA9 RtYMOUn

rOAY



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

{vlA\f» YEAR



TABLE B-l I (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEETI

WATB YEA« STATION NO. STATION NAMi

SAN JOAQU IN RIVER NEAR STEV1N<,0N

OCT. NOV. Dec. JAN. MAR. APR. JUNE $£PT.

60.81
60.74
60.72
60.73
60.78

60,76
60.73
60,72
60,72
60,72

60.71
60.70
60.65
60.62
60.59

60.55
60.55
60,58
60,55
60.55

60.55
60.55
60. 5A
60.57
60,57

60,50
60,47
60,48
60,57
60,85
60.80

60,64
60,65
60.62
60,59
60.54

60,49
60,48
60,47
60,48
60,49

60,46
60,47
60.48
60.59
61,58

61,28
60,80
60,83
60,83
60,80

60,74
60,69
60,68
60(66
60,63

60.61
60,58
60.54
60,53
60,50

60,54
60,50
60,47
60,47
60,46

60.44
60.44
60,41
60,39
60,40

60.43
60.40
60.40
60.40
60.40

60.41
60.43
60.43
60,49
60.46

60.43 E
60.44 E
60,47 E
61.56 E
64.33 E

66.24 E

67,74 E

69,13 E

70,09
70.58
70.28

69.92
69.67
68.88
68.06
67.61

72.10
71,59

70,62
69,56
68,48
67.30
66,37

65.79
65.43
65.08
64.83
64.67

64.47
64,34
64.24
64.09
64.15

64.32
64,51
64.60
64,36
64.01
63,77

61.71
61.77
61.64
61.29
61.22

61.18
61.20
61.21
61.26
61.28

61.31
61.41
61.49.
61.89
62.20

62.12
61.78
61.49
61.39
61.43

61.37
61.46
61.49
61.55
61.55

61.69
62.36
62.18

61.88
61 .79
51.87
61.86
61.72

61.55
61.36
62.19

66.62
68.21
68.86
68.87
68.71

68.27
67.76
57.31
66.52
61.84

65.32
64.76
64.5 3

64.32
63.69

63.67
64.22
63. 8C
63.18
62.76

61.98
62.15
62.54
62.54
62.68

62.54
62,86
62,75
62,63
62,91

62,87
62,76
52,57
62,45
62.61

62,43
62,39
62,28
62,13
62.00

51.97
61.63

51.91
6?, 01
62.13
62.30
62.31

62.00
62.14
52.10
51.95
61.89

61,90
51.99
52.02
62.04
62.60

52.50
62,38
62,34
62,26
62,30

62,45
62,50
52,54
6?, 53
62.49

62.39
52,15
52,01
52,07
52.13

62.08
51.99
61.96
61,84
61.76

E - ESTIMATED

NR - NO «KO«0

NF - NO FLOW

CREST STAGES

2-30-64



TABLE B-l I (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

STATION NAME

SAN JOAQUIN RIVER AT FREMONT FORD BRIDGE

['day



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
IIN FEET)

WATIK YCAR STATION NAME

WEWCEO RIVER BELOW SN^LLING

''day



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEHI

WATBI YEAR STATION NAME

MERCED RIVER AT CRESSEY

^DAY



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEH)

WATa YEAI STAnON NAiM

MERCED RIVER NEAR LIVINGSTON

rOAY



TABLE B-l I (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEH)

STATION NAME

SAN JOAOUIN RIVER NEAR NEWMAN

foM



TABLE e

DAILY MEAN
(IN



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

WATED YEAR STATION NAME

SAN JOAQCIIN RIVER AT PATTFRSON BRIDGE

E - ESTIMATED

Nil - NO RECORD

Nf - NO FLOW

CREST STAGES

['day



TABLE B-ll (Com.)

DAILY MEAN GAGE HEIGHT
|IN FtET)

WATBI YEAR nATWN NAM

SAN JOAQUIN PIVEB tT GPtYSON

DAY



TABLE B-l| (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

WATER YEAR STATJON NAME

SAN JOAQUIN RIVER AT WEST STANISLAUS 1. . INTAKE

^DAY



TABLE B-l I (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEri

WATH YEAR STATION NAMf

TUOLUMNE RIVER AT LAGRANGE BRIDGE

rOAY



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

WATEK YEAH STATION NAME

TUOLUMNE RIVER AT ROBERTS FERRY BRIDGE

^DAY



TABLE B-ll (Cont.)

3AILY MEAN GAGE HEIGHT
(IN FEET)

WATBI YEAI STATION NO. STAnON NANU

TUOLUMNE RIVER AT HICKMAN BRIDGE

73,08
73.11
73.16
73.16
73.17

73,21
73,36
73. 1«
73.16
73.40

73.52
73.62
73.78
74.59
7*,<.0

73.96
73.52
74.80
75.15
75.19

75.10
76,94
74,81
74,19
74,03

73,7?
73.59
73.63
73.62
73.65

DEC.

73.90
73.91
73.75
73,85
73.75

73,47
73,49
73.84
73. SO
73.80

73.85
73.86
73.62
73.70
74.24

74.26
74.16
74.22
74.28
74,17

74.13
74.72
76.11
78.62
78.46

78.37
76.44
78.51
78.70
78.57
78.57

JAN.

78.60
78,46
78.37
78.26
78.20

78.62
78.59
78.04

78.49
78.39
78.26
76.59
74.70

74.62
74.56
74.45
74.45
74.44

74.52
74.53
74.51
74.43
74,74

75.87
75.74
75.28
75.25
75.24
75.20

FEB.

75.10
74.98
74.96
74.97
75,61

76,18
76,25
76,21
76,21
76,07

75.61
75.62
75.63
75.58
75.40

74.91
74,91
74,90
74,90
74.88

74.83
74.89
75.48
75,62
75,61

MAR.

74.84
74.86
74,65
73.89
73.58

73.59
73.79
74.45
74,43
72.91

72.01
71.08
70.91
70.62
70.64

70.86
70.74
70.91
70.84
70.75

70.60
70.53
70.50
70.58
71.33

71.36
71.31
70.61
70.61
71.35
71.72

AW.

72.04
73.51
74.53
74.73
74.5 3

74.00
74.05
73.97
74.57
75.40

75.63
76.11
76.69
76,85
77,44

77.12
75,82
75.62
75.60
75.03

74.95
74.93
74.93
74.74
74,53

74,52
74.35
73.63
73.17
71.81

MAY

71.66
71,62
71,59
71,54
72,56

72,80
72,77
72.64
72.64
72.42

71.57
71.53
71.51
71.51
71.48

71.51
71.63
72.61
72.55
72.65

72.79
72.83
73,74
73.69
73.37

72.31
72.04
71.95
71.61
71.53
71.50

JUNE

71.52
72.42
72.63
72.65
72.63

71.81
71,52
71,72
71,96
71,80

71,70
72,59
74,35
73,43
72,67

73,65
73.90
72.84
71.80
71.69

71,87
73,80
73.89
73.92
73.95

73.58
74,01
74,03
73,78
72,98

JULY

73, 2H
71.60
71,50
71,37
71,36

71.35
71,35
71,38
71.35
71,37

71,37
72.48
71.89
71.42
71.46

71.09
70.68
70.41
70,34
70.33

70,35
70,74
70,54
70,32
70,28

70.28
70,30
70,31
70,32
70.32
70.33

AUG.

70.30
70.28
70.28
70.30
70.34

70.60
70.51
70.36
70.31
70.42

70.60
70,55
70.38
70.32
70,31

70,30
70.31
70,42
70,39
70.32

70.29
70.28
70,28
70,29
70.28

70,31
70.29
70.29
70.29
70.28
70.25

SEPT.

70,28
70,28
70.30
70.30
70.65

70.36
70.33
70.26
70.26
70.26

70.24
70.26
70.25
70.24
70.23

70.30
70.29
70.29
70,29
70,34

71,5!
71.69
71.71
71,81
72,08

72,08
72,09
72,19
72,64
72,93

CREST STAGES

I - ESTIMATED

N» - NO RKORD

NF - NO Flow

12-24-64 1920
4-15-65 1350
5-24-65 0430

78.94
77.47
73.90

MAXIMUM DISCHARGE PERIOD OF RECORD DATUM OF CAGE

NW34 3S HE JUL 32-OCT 36
JAN 37-HAR 37
JUL 37-FEB 38
JUL 38-DEC 38
MAR 39-DATE

ion located at Hickman-Waterford road bridge, immediately south of Waterford. Flow regulated by reservoirs and
! plants. Altitude of gage is approximately 80 feet, U. S. Coast and Geodetic Survey datum. In August 1964,
station was moved approximately one-quarter mile downstream to a point immediately upstream of the new

Tian-Waterford road bridge.

143



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

j^ATHl YEAR



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN F£r)

WATER YEAI STATION NAMC

TiinriiMMF Bii/ca ^T unnF<;Tn

DAY



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

WATER YEAR

23.66
23.67
23. 7n
73.79

23.6"
23.57
23.46

25.63
25.78
25.65

NOV.

25.65
25.58
25.54
25.59
2'.. 59

25.60
25.68
25.83
25.70
25.84

76.28
26.52
26.56
26.93
28.03

27.78
27.09
25.61
28.34
28.95

26.71

25.47
26.10
76.28
26.63
76.59

25.62
26.70
26.58

27.28
27.25
27. 16

JAN.

37.82
37.91
37.60
37.35
37.15

35.98
38.25
39.12
38.30
38.40

38.73
38.53
38.04

31.65
31.49
31.14

30.71
30.59
30.47
30.41
3-^.45

31.33
32. '3

32.75
32.18
31.73
31.42

STATION NAME

TUOLUMNE RIVER AT TUOLUMNE Clrv

FEB.

31.27
31.14
30.90
30.75
30.96

31.98
32.79
33.08
33.17
33.17

32.50
31.85
31 .75
31.75

30.59
30.53

30.55
30.40
30.71
31.43

.62

MAR.

30.28
30.24
30.21
29.75
29.21

29.04
28.80
29.28
30.05
29.96

28.21
27.28
27.30
28.22
25.14

25.80
25.79
25.73
25.81
25.69

25.41
25.26
25. 19

25. 18

25.23

APR.

25.58
27.07
29. 10
30.20
30. 14

30.10

'3.84

32.88
32.01
31 .53
31.57
'1.53

MAY

26.65
25.62
25.46
26.39
25.40

27.44
27.75
27.71
27.51
27.65

27.26
26.40
26.25
26. 18

26.08

25.95
25.00
26.21
27. 11

27.13

27.25
27.45
77.90

25.98
25.50
26.39

JUNE

25.87
25.82
25.90
27.22
27.29

27.30
25.51
25.19
26.21
26.48

25.47

25.25
26.84
28.58

JULY

27.88
27.75
26.31
26.10
25.88

25.83
25.72
25.70
25.65
25.51

25.45
25.59
25.55
26.00
25.50

25.43
25.09
24.76

24.22

24.36
24.70
24.91
24.69
24.38

24.27
24.27
24.25

24.31
24.25
24.21

E - ESTIMATED

NR - NO RKORD

NF - NO FLOW

CREST STAGES

12-24-64 1800
1- 8-65 0300
1-27-65 1900

37.70
39.50
33.00

3-13-65 1200
4-16-65 1200
5-24-65 0600

30.23
36.32
28.81

MAXIMUM DISCHARGE PERIOD OF RECORD DATUM OF GAGE

37 36 12 121 07 50 NW 7 4S 8E

Station located at highway bridge,
the stage-discharge relationship.

3,35 miles above mouth. Backwater a

Drainage area is 1,896 square miles.

I 1959 0.00 USED
1960 0.00 USCGS
1960 3.50 USED

times, from the San Joaquin River, affects
Records furnished by City of San Francisco.
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TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

STATION NO. STATION NAAM

SAN JOAQUIN RIVER AT MAZE ROAD BRIDGE

oa. DCC. FEB. MAR. APR. MAY JUNE JUIY SEPT.

15.28
15. 3S
15.24
15.29
15.30

15.33
15.33
15.24
15.24
15.27

15.28
15.20
15.26
15.36
15.37

15.39
15.22
15.05
14.97
14,83

14.81
14.79
14.76
14.70
14.75

14.82
14.88
15.36
15.08
16.35
16.56

16.67
16.69
16.41
16.08
16.00

15.95
15.92
15.98
15.93
15.98

16.21
16.46
16.50
16.70
17.49

18ill
17,flS
17.41
17.73
18.34

18.42
18.33
18.15
18.01
17.61

17.32
16.92
16.71
16.68
16.68

16.68
16.88
17.00
16.77
16.85

16.77
16.53
16.42
16.58
16.53

16.54
16.61
16.62
16.43
16.34

16.73
16.78
16.72
16.80
16.92

16.82
16.78
17.57
20.55
27.69

30.15
29.78
30.46
3f1.68

30.56
30,11

29.75
29.62
29,40
29,04
28,39

27,75
27.96
29.87
31.19
31.35

31.53
31.83
31.59
30,93
29.70

27.98
26.53
25.67
25.16
24,56

23,73
23.20
23.15
23.52
23.93

24.44
24,99
25,10
24.74
24,11
23.38

23.20
23.48
23.29
2 2.74
22.38

22,87
23,73
24.28
24.60
24.59

23.95
23.10
22,71
2 2.55
2 2,94

23.35
23.13
22.76
22.39
22,08

21,90
21,56
21,51
22,04
22,28

22.28
21,71
21,20

20.91
20.69
20.57
21.24
21.92

22.16
21.80
21.87
22.57
22.86

22.19
21.45
21.26
22.07
20.58

20.24
20.56
20.62
20.66
20.51

10.37
18.38
17.77
1^.36
16.90

16.97
17.16
17.62
17.62
17.64
18.02

18.71
19.39
20.18
21.08
21.39

21.31
21.08
21.40
21.88
22.84

24.19
25.69
26.76
27.43
27.58

27.72
27.85
27.53
27.35
27.15

26.48
25.45
24.78
24.98
25.27

25,15
24,78
24.00
22.80
22.13

21.26
20.84
20.73
20.92
20.85

20.74
20.90
20.92
21.16
21.53

21.47
21.00
20.76
20.51
19.89

19.11
18.58
18.23
18.52
18.61

18.57
18.75
19.35
20.65
21.03

20.76
19.94
19.03
18.50
18.19
18.06

17.96
17.91
18,50
19,20
19,56

20,39
20,78
20,85
21,06
21,47

21,81
21,95
22,42
23.41
23,39

22,66
22.33
21.83
20.21
18.59

18,19
17,96
18,75
18,98
18,98

19,26
19,61
20.06
19.80
19.08

18.38
18.32
17,26
16.72
16.70

16,94
17.03
17,08
17,18
17,37

17,42
17,57
17,06
16,71
16,06

15.35
15,64
15,34
15,18
15,06

14,92

14,93
14,99
14,98
14,95
14,91
14,80

14.86
14.96
14.95
14.86
14.80

14.82
14.87
14.90
14.95
14.96

14.91
15.36
15.87
15.98
15.85

15.79
15.38
15.17
14.98
15.08

14.93

15.01
14.99
15.00
15.05
15.12
15.00

15.08
15.23
15.24
15.21
15.38

15.47
15.50
15.58
15.51
15.41

15.50
15.63
15.68
15.58
15.38

15.53
15.88
16.14
16.23
16.36

16.62
16.74
16.80
17.08
17.38

E - ESTIMATED

NS - NO IIECO«D

NF - r40 Flow

CREST STAGES

12-29-64 1110
1-12-65 1140
4-17-65 0840

30.69
31.86
27.89

STAOt \

MAXIMUM DISCHARGE PERIOD OF RECORD DATUM OF GAGE

SW29 3S 7E JAN 50-MAR 52 SEP 43-DEC 49 1943
APR 52-DATE 1959

1959

0.00
0.00
3.41

USED
USCGS
USED

ation located at State Highway 132 Bridge, 13 miles west of Modesto.
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TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

WATER YEAR STATION NAME

STANISLAUS RIVER AT ORANGE BLOSSOM BRIDGE

E - ESTIMATED

NR - NO RECORD

NF - NO Flow

CREST STAGES

rOAY



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEH)

WATER VEAII STATION NAMi

ST4N1M.1US RIVER AT RIVFR^ANK

OCT. NOV. DEC. JAN. FEB. MAR. JUNE JULY AUG. SEPT.

72.70
7?. 68
72.55
72.64
72.71

72.73
72,75
72.73
72.74
7?, 73

72.74
72.75
72.75
73.02
73,00

73.28
73.35
73.32
73.33
73.34

73.32
73.33
73.33
71.36
73.44

73.44
73.42
73.44
73.63
73.60
73.52

73.5fl
73.51
73.55
73.55
73.54

73.53
73,52
73.50
73.53
73.98

74.04
73.72
73.93
73.76
73.50

73.41
73.39
73,36
73.33
73.35

73.38
73,42
73.37
71.86
73.43

73.56
73.63
73.53
73.42
73.30

73.29
73.74
73.68
73.47
73,67

73,60
73.41
73.61
73.57
73.41

73.30
73,16
73,08
73,30
73,38

73.35
74.37
74.41
74,11
74,11

74,07
77,37
81,27
91,89
93,36

86,64
87,51
87.93
86.58
84.42
83.73

83.45
82.65
81.42
79.24
78.69

81.84
88.18
88,05
84,76
83,51

82,85
81.34
81.02
10.26
79.82

79.76
79.72
79.68
79.61
79.51

79,54
80,41
82.15
81,37
81.05

79.53
79.01
79.09
79,49
79.46
79.45

79.44
79.40
79.34
79.12
78.81

78,84
78.86
78.89
78.89
78.88

78,83
78,81
78.79
78.79
78.77

78.58
77,86
77.90
77,88
77.86

77.82
77,81
77,75
77.72
77.93

77.98
77.99
77.97

77.95
77.95
77.93
77.92
77,90

77.89
77.91
77.90
77.90
77.69

77,15
75.90
79.02
78.40
78.34

78.30
78.26
78.23
78.21
78.17

78.07
77.51
77.25
76.59
75.40

75.02
75.38
77.31
77.33
77.35
77.35

77.41
77.75
77.85
77.83
77,80

77.83
77.60
77,68
78.26
79.08

80.12
80.79
80.99
80.72
80.79

80.82
80.78
80.37
80,09
80.44

80.46
81.12
81.90
81.58
81.25

81.00
80.88
81.08
81.69
81.46

79.51
78.39

78.14
78.11
78.80
79.53
79.56

79.51
79.45
79.18
78.75
77.82

75.22
74,57
74.12
73,92
73,85

73,84
76,69
78.99
78.97
78.57

78.44
75.59
75,75
74.86
74.74
74.72

74.69
75.36
77,58
78,03
80,07

81,37
81,42
81,37
81,31
81,18

81,09
80,99
80,91
80,70
79,83

74,30
74,17
74,01
74,03
76.87

77,24
76,45
75,24
74,15
75.09

75.34
75.59
76.13
75,65
75,44

75, oe
76,24
75,58
74.93
74,12

73,80
73,56
73,35
73,25
73.16

73.15
73,10
73,17
73,10
73,02

73,06
73,06
73.03
73.06
73,07

73,10
73,08
73,10
73,08
72,99
73,02

77.99
73.02
73.04
72.95
72.95

72.92
72.92
72.92
72.95
72.99

72.99
73.28
73.23
73,12
73.14

73.09
72.97
72.98
72.99
73.02

73.02
73.05
73.04
73.10
73.09

73.07
73.07
73.02
73.03
73.02
72,98

72,95
72,97
73,04
73.08
73.09

73.04
73.03
73.00
72.95
73,05

73,23
73,21
73,21
73.26
73.40

73.45
73.51
73.48
73.53
73.62

73.53
73.51
73,19
73,04
73,08

73,07
73,03
73.00
73.05
73.05

£ - ESTIMATED

NB - NO ilKOilO

NF _ NO flow

CREST STAGES

12-24-64



TABLE B-l, (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

STATION NAME

STANISLAUS RIVER AT RIPON

E - ESTIMATED

NR - NO RKORD

NF - NO Flow

CREST STAGES

^DAY



TABLE B-h (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEH)

WATB YEAI



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

WATER YEAR STATION NAME

STANISLAUS RIVER NEAR MOUTH

^DAY



TABLE B-ll (Cont.)

DAILY MEAN GAGE HEIGHT
(IN FEET)

I^ATE* YEAR



TABLE B-12

DAILY CONTENT
(IN THOUSANDS OF ACRE-FEET)

^WAIER YEAR



TABLE B-13

REVISIONS TO PREVIOUSLY PUBLISHED REPORTS

LOCATION OF ERROR 1
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APPENDIX C. GROUND WATER MEASUREMENTS

Introduction

The Department of Water Resources cooperates with the U. S. Geological Survey, U. S. Bureau of

Reclamation, irrigation and water storage districts, and other local agencies for the systematic observation

of ground water levels. The Department obtains approximately 13,000 water level measurements annually on

some 7,500 wells in the San Joaquin Valley. The period of record for these wells varies from one to over

40 years.

Because significant trends in water level fluctuations can be indicated by a representative

sample, a selection was made of approximately 800 wells for reporting purposes.

This appendix presents ground water measurement data on these 800 wells for the period July 1, 1964,

through June 30, 1965. These 800 wells were selected as representative wells of all the wells measured in

the area and are designated as selected wells. They were selected on the basis of a number of factors,

including areal distribution, length of water level record, frequency of measurements, conformity with

respect to water level fluctuation in the ground water basin or area in a confined aquifer or in a zone of

shallow depth, and availability of a log, mineral analyses, and production record. The area for which

ground water level measurements of selected wells are made is designated as area IV on page iii.

Table C-1 presents the average change in ground water levels, spring 1964 to spring 1965. The

average change in water level for each district or area was determined where possible by planimetering

ground water contour maps by using all the spring measurements. In areas where insufficient data were

available to define reliable contours, a numerical average was made using actual well measurements.

Table C-2 presents the change in average ground water levels from 1921 to 1951 and 1951 to 1965 in

18 ground water areas in the San Joaquin Valley.

Table C-3 presents ground water levels at wells. This table also shows other data, including the

district or area where a well is located, well location within the district or area, date of measurement,

water surface elevation, depth from ground surface, and the code number for the agency supplying the data.

Hydrographs of selected areas are shown in Figure C-1.

Hydrographs of selected wells are shown in Figure C-2.

Shown on Plate 5 are the districts or areas with a ground water level change of five feet or more

in the unconfined or semiconfined aquifers. Plate 6 shows the area or districts with a change of five feet

or more in the confined or pressure aquifers. Plate 7 shows the location of selected wells.

A profile of the ground water level in 19 areas for the years 1921, 1951, 1964, and 1965 and the

locations of the 18 areas are shown on Plate 8.

Lines of equal elevation of water in wells for spring 1965, for both the unconfined and confined

aquifers, are shown on Plate 9.

Measurement Techniques

Definitions

Free ground water is water in the interconnected interstices in the zone of saturation down to the

impervious barrier, moving under the control of the water table slope.

Water table is the upper surface of the body of free water which completely fills all openings in

the material sufficiently pervious to permit percolation. On fractured impervious rocks and in solution

openings, it is the surface at the contact between the water body in the openings and the overlying ground air.

Confined ground water is a body of ground water overlain by material sufficiently impervious to

sever free hydraulic connections with overlying ground water except at the intake. Confined water moves in

conduits under pressure due to difference in head between intake and discharge areas of the confined water

body.
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Semiconfined ground water occurs when the vertical permeability is less than the horizontal

permeability so that differences in head occur between aquifers during the periods of heavy pumping, but

during periods of little draft, the water level recovers to a level coincident with the water table. These

aquifers are subject to pressure effects for short periods, but the artesian head adjusts to equilibrium

with the water table over long periods of time.

Pressure surface or piezometric surface is the level to which the water will rise in wells

penetrating a confined aquifer.

Perched ground water is ground water occurring in a saturated zone separated from the main body

of ground water by unsaturated material.

Methods and Procedures

The depth to water in most wells is usually determined by a direct measurement made with a steel

tape; however, in some wells, especially deep ones, measurements are made by use of an electric well

sounder, or where access is impossible for use of a tape or electric well sounder, an airline measurement

is made by use of a pressure gage.

The Department of Water Resources strives to obtain complete coverage of ground water levels

throughout the San Joaquin Valley in the spring of each year. This is done through cooperative efforts

of the many local and governmental agencies in the area. The Department measures wells only in those areas

which are outside the limits or jurisdiction of any other agency, or to assist in areas where the time

element might be a factor, such as anticipated heavy pumping which would have considerable effect on ground

water levels.

Ground water level measurements are exchanged among the various agencies, and the Department

obtains a copy of all measurements made. These spring measurements are used to prepare a ground water

elevation map of the area where sufficient data are available to do so.

Accuracy

Ground water occurs under confined and unconfined conditions in the San Joaquin Valley. In much

of the western, central, and southeastern parts of the Valley, three distinct ground water reservoirs are

present. This condition presents many problems as to accuracy of ground water level data being collected, a

some wells tap only a single aquifer while others are perforated so as to draw water from two or more

aquifers.

Coding and Numbering System

Explanation of Headings and Symbols Used in Appendix C

State well numbers used in this report are based on the township, range, and section subdivision

of the Public Land Survey. They conform to the system used in all ground water investigations and for

numbering of wells for which data are published or filed by the Department of Water Resources. In this

report the number, which is assigned to a well in accordance with this system, is referred to as the

"state well number".

Under the system, each 640-acre section is divided into 40-acre tracts lettered as follows:
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Wells are numbered within each 40-acre tract according to the chronological sequence in which they

have been assigned state well numbers. For example, a well which has the number 16S/15E-17K1 M %<ould be in

Township 16 South. Range 15 East, Section 17, M.D.B. & M. . and would be further located as the first well

assigned a state well number in Tract K. In this report, well nund^ers are referenced to the hkjunt Diablo

Base and Meridian (M) or the San Bernardino Base and Meridian (S)

.

Ground surface elevation represents the elevation in feet above mean sea level (U.S.G.S. and

U.S.C. & G.S. datum) as determined from U.S.G.S. topographic maps.

Date is the date the depth measurement was made.

Ground surface to water surface in feet is the measured depth in feet from the ground surface to

the water surface in the well. Certain of the depth measurements in the column may be followed with an

asterisk superscript to indicate a questionable measurement. Depth to ground water measurements may be

questionable for such reasons as: (a) well being pumped while undergoing measurement, (b) nearby pump in

operation, (c) existence of a leaking or wet casing, (d) well having been pumped recently, (e) possible air

gage measurement error, (f) recharge operation at well or nearby. The specific reason for any asterisk on

any given measurement may be obtained from the San Joaquin District Office of the Department of Water Resources.

Other code symbols used in this column are as follows:

D No measurement

# Measurement discontinued

@ Well has been destroyed

The words FLOW and DRY are shown in this column to indicate a flowing or dry well.

The word DISCONTINUED indicates records from this well will no longer be published.

Water surface elevation is the elevation in feet above mean sea level (U.S.G.S. and U.S.C & G.S.

datum) of the water surface in the well. It was derived by machine computation by subtraction of the depth

measurement from the reference point elevation.

Agency supplying data represents the code numbers for the agencies supplying water level data. The

agency code consists of a five-digit number, the first digit represents the region number. Thus, 54200 refers

to agency 4200 in Region 5. Because of the limitations of punch-card space, the agency code has been shown

as a four-digit number without the region number.

In this list of water levels, the agency furnishing the measurement is noted. The agencies and

code numbers assigned to them are as follows:

Agency Code Agency

4200 City of Fresno

4520 Oakdale Irrigation District

4521 Modesto Irrigation District

4524 Turlock Irrigation District

4525 Merced Irrigation District

4636 Consolidated Irrigation District

4637 Alta Irrigation District

4640 Buena Vista Water Storage District

5000 U. S. Geological Survey

5050 Department of Water Resources

5120 Kern County Surveyor

5529 Poso Soil Conservation District

5631 Fresno Irrigation District

6001* U. S. Bureau of Reclamation

7518 South San Joaquin Irrigation District

8700 Kern County Land Company

*A large amount of data listed under this agency code has been gathered

by irrigation and water districts and compiled by the Bureau of Reclamation

for transmittal to the Department of Water Resources.
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Figure C-l. FLUCTUATION OF AVERAGE WATER LEVEL IN SELECTED AREAS



Figure C-l (Continued). FLUCTUATION OF AVERAGE WATER LEVEL IN SELECTED AREAS

ALTA GROUND WATER AREA
AREA 190.93 SQUARE MILES

AVERAGE GAOUNO SURFACE ELEVATKM 3Sl'

^_l
j

IMS I9V5 1945 )930

YEAH

I9«0 1963 I9T0

IVANHOE GROUND WATER AREA
AREA 17.37 SQUARE MILES

AVERAGE GROUND SURFACE ELEVATION 583'



Figure C-l (Continued). FLUCTUATION OF AVERAGE WATER LEVEL IN SELECTED AREAS

TULARE GROUND WATER AREA
AREA 121.07 SQUARE MILES

AVERAGE GROUND SURFACE ELEVATION 363'

^^'-

1945

YEAR

ELK BAYOU GROUND WATER AREA
AREA 67.6 SQUARE MILES

AVERAGE GROUND SURFACE ELEVATION 295'

_, _1 _,



Figure C-l (Continued). FLUCTUATION OF AVERAGE WATER LEVEL IN SELECTED AREAS

TULE RIVER GROUND WATER AREA
AREA 156.6 SQUARE MILES

AVERAGE GfiOUNO SURFACE ELEVATICm J39'



Figure C-l (Continued!



Figure C-l (Continued). FLUCTUATION OF AVERAGE WATER LEVEL IN SELECTED AREAS
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Figure C-2. FLUCTUATION OF WATER LEVELS IN SELECTED WELLS



Figure C-2 (Continued). FLUCTUATION OF WATER LEVELS IN SELECTED WELLS

SEMITROPIC WATER STORAGE DISTRICT-
DEEP ZONE (5-22.43)

WELL 27S/23E-IR4. M.O.B.a M.
GROUND SURFACE ELEVATION 267'

SEMITROPIC WATER STORAGE DISTRICT-
SHALLOW ZONE (5-22.43)

WELL 27S/23E-IRI, M. D. B.S M.

—
\

\

j-^- —

^

-_l
]

^-1 ^-| j-f—i-^l
H

--H !

'

1_4 1

I9«0
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Figure C-2 (Continued). FLUCTUATION OF WATER LEVELS IN SELECTED WELLS

FRESNO IRRIGATION DISTRICT (5-22.15)
WELL I3S/I9E-9QI, M.D.B.S M.



Figure C-2 (Continued). FLUCTUATION OF WATER LEVELS IN SELECTED WELLS

LOWER TULE RIVER IRRIGATION DISTRICT (5-22.30)
WELL 2IS/26E-7AI, M.D.B.S M.

GROUND SURFACE ELEVATION 330'

OAKDALE IRRIGATION DISTRICT (5-22.06)

WELL 2S/I0E-33J1, M.D.B.S M.
GROUND SURFACE ELEVATION 167'

- = S

:)^\l'^\^ =:S i'.r.

|»9

TEAR

DEPARTMENT OF WATER RESOURCES SAN XIAOUIN DISTRICT 1966
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Figure C-2 (Continued)



Figure C-2 (Continued). FLUCTUATION OF WATER LEVELS IN SELECTED WELLS



Hgure C-2 (Continued). FLUCTUATION OF WATER LEVELS IN SELECTED WELLS

SHAFTER-WASCO IRRIGATION DISTRICT (5-22.38)
WELL 27S/24E-35CI, M.D.B.SM.

GROUND SURFACE ELEVATION 316'

ILL

n nrnrn

:P:-|l:il:::::

DELTA-MENDOTA AREA-SHALLOW ZONE (5-22.11)
WELL 3S/6E-I8NI. M.D.B.S M.

GROUND SURFACE ELEVATION 99'

.^Jl^ldl^^^^f. tl2ZZ.^_l\

DEPARTMENT OF WATER RESOURCES SAN JOAQUIN DISTRICT 1966
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Figure C-2 (Continued). FLUCTUATION OF WATER LEVELS IN SELECTED WELLS

ALPAUGH-ALLENSWORTH AREA (5-22.34)
WELL 24S/23E-2IB2. M.O.B.a M.

GROOND SURFACE ELEVATION 20«'

TTT

4=

1940 1945 1950 1955 1960 19«5 19TO

YEAR

MENDOTA-HURON AREA (5-22.47)
WELL I7S/I6E-24RI, M.D.B.a M.

_„.

suesiOENce coarcction
-GROUND SUftFACC
ELEVATION 233

•H-

DEPARTMENT OF WATER RESOURCES SAN JOAQUIN DISTRICT 1966
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Figure C-2 (Continued). FLUCTUATION OF



Figure C-2 (Continued). FLUCTUATION OF WATER LEVELS IN SELECTED WELLS

KERN RIVER DELTA AREA (5-22.40)
WELL 30S/26E-27AI, M.D.B.S M.

GROUND SURFACE ELEVATION 339'



Figure C-2 (Continued). FLUCTUATION



Figure C-2 (Continued). FLUCTUATION OF WATER LEVELS IN SELECTED WELLS

MENDOTA-HURON AREA (5-22.47)

WELL 2IS/I8E-28M2, M.O.B.a M.

GROUND SURFACE ELEVATION 360'

DEPARTMENT OF WATER RESOURCES SAN JOAQUIN DISTRICT 1966
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Rgure C-2 (Continued). FLUCTUATION OF WATER LEVELS IN SELECTED WELLS

FRESNO SLOUGH AREA (5-22.17)
WELL l7S/l8E-23A2,M.D.B.aM.

GROUND SURFACE ELEVATION 200'



Figure C-2 (Continued). FLUCTUATION OF WATER LEVELS IN SELECTED WELLS

EDISON-MARICOPA AREA (5-22.41)
WELL I2N/20W-3IRI. S.B.B.S M.



Figure C-2 (Continued). FLUCTUATION OF WATER LEVELS IN SELECTED WELLS

ALTA IRRIGATION DISTRICT (5-22.19)

WELL l5S/24E-22DI,M.0.B.aM.
GROUND SURFACE ELEVATION 388'

LINDSAY-STRATHMORE
IRRIGATION DISTRICT (5-22.27)
WELL 20S/27E-6BI,M.D.B.aM.

GROUND SURFACE ELEVATION 372'

f
:^:

A^
SE^:

I960

YEAR

ORANGE COVE
IRRIGATION DISTRICT (5-22.21)

WELL l6S/25E-4C2,M.D.B.aM.
GROUND SURFACE ELEVATION 415'

DEPARTMENT OF WATER RESOURCES SAN JOAQUIN DISTRICT 1966
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Figure C-2 (Continued). FLUCTUATION OF WATER LEVELS IN SELECTED WELLS

CHOWCHILLA WATER DISTRICT (5-22.12)
WELL IOS/I5E-23KI. M.D.B.S M.

GROUND SURFACE ELEVATION 194'

'
1

I



CHANGE IN AVERAGE GROUND WATER LEVEL
IN DISTRICTS OR AREAS IN THE SAN JOAQUIN VALLEY

Spring 1964 - Spring 1965

Ground Water Districts or Areas

Name Number

Number of
Wells

Considered
in

Analysis

Change
in

Feet

San Joaquin Valley

Tracy Area

Oakdale Irrigation District

Modesto Irrigation District

Turlock Irrigation District

Merced Irrigation District

El Nido Irrigation District

Delta-Mendota Area

Chowchilla Water District

Madera Irrigation District

West Chowchilla-Madera Area

Fresno Irrigation District

City of Fresno

Fresno Slough Area

Consolidated Irrigation District

Alta Irrigation District

Lower Kings River Area

Shallow Zone

Deep Zone

Orange Cove Irrigation District

Stone Corral Irrigation District

Ivanhoe Irrigation District

Kaweah-Delta Water Conservation District

Tulare Irrigation District

Exeter Irrigation District

Lindsay-Strathmore Irrigation District

Lindmore Irrigation District

Porterville Irrigation District

Lower Tula River Irrigation District

Shallow Zone

Deep Zone

Vandalia Irrigation District

Saucelito Irrigation District

Shallow Zone

Deep Zone

Pixley Irrigation District

Shallow Zone

Deep Zone

5-22.00

5-22.04

5-22.06

5-22.07

5-22.08

5-22.09

5-22.10

5-22.11

5-22.12

5-22.13

5-22.14

5-22.15

5-22.16

5-22.17

5-22.18

5-22.19

5-22.20

5-22.21

5-22.22

5-22.23

5-22.24

5-22.25

5-22.26

5-22.27

5-22.28

5-22.29

5-22.30

5-22.31

5-22.32

17

a/

a/

a/

a/

a/

575

a/

a/

a/

a/

a/

a/

a/

a/

a/

a/

a/

a/

a/

a/

a/

a/

a/

a/

a/

a/

a/

5

a/

a/

a/

a/

+ 5.9

- 0.5

- 0.6

0.0

0.0

- 6.0

+ 0.2

- 4.4

- 0.8

- 1.5

- 2.3

- 3.3

- 3.8

- 4.7

- 2.2

-12.9

-10.7

+ 2.0

- 3.1

+ 1.2

- 1.4

- 7.2

- 3.7

+ 4.8

- 3.4

+ 4.8

- 5.5

-12.9

- 4.5

- 5.0

+16.0

+ 0.9

-10.7
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CHANGE IN AVERAGE GROUND WATER LEVEL
IN DISTRICTS OR AREAS IN THE SAN JOAQUIN VALLEY

Spring 1964 - Spring 1965

Ground Water Districts or Areas

Name

Number of



TABLE C-1 (Cont.)

CHANGE IN AVERAGE GROUND WATER LEVEL
IN DISTRICTS OR AREAS IN THE SAN JOAQUIN VALLEY

Spring 1964 - Spring 1965

Ground Water Districts or Areas



CHANGE IN AVERAGE GROUND WATER LEVEL FROM
1921 TO 1951 AND 1951 TO 1965

IN 18 GROUND WATER AREAS IN THE SAN JOAQUIN VALLEY

Jarae of Ground Water Area square
miles

Irrigation and Other
Water Districts Included in

the Ground Water Area

change
in water
level
1921-51^
m feet

cnanye
in water
level
1951-65V
in feet

r res no

Consolidated

Centerville Bottoms

Alta

Ivanhoe

Outside Ivanhoe

Mill Creek

Tulare

Elk Bayou

Lindsay-Elxeter

Tule River

Lower Deer Creek

Middle Deer Creek

Delano-Ear limart

McFarland-Shafter

Rosedale

Arvin-Edison

342.6

404.0

243.0

18.1

190.9

17.4

76.6

128.2

121.1

67.6

Madera Irrigation District and
Chowchilla Water District

Fresno Irrigation District and
City of Fresno

Consolidated Irrigation District

Alta Irrigation District

Ivanhoe Irrigation District

Stone Corral Irrigation District and a
portion of Alta Irrigation District

Portions of Kings County Water District
and Kaweah Delta Water Conservation District

Tulare Irrigation District

Portion of Kaweah Delta Water Conservation
District

L36.4 Exeter Irrigation District, Lindsay-
Strathmore Irrigation District, and
Lindmore Irrigation District

L56.6 Porterville Irrigation District, portions
of Lower Tule River Irrigation District, and
Saucelito Irrigation District

L62.2 Portions of Lower Tule River Irrigation
District, Saucelito Irrigation District,
and Delano-Earlimart Irrigation District

54.6 Terra Bella Irrigation District

140.0 Portions of Delano-Earlimart Irrigation
District and Southern San Joaquin Municipal
Utility District

306.0 North Kern Water Storage District, Shafter-
Wasco Irrigation District, and a portion of
Southern San Joaquin Municipal Utility
District

24.1c/

59.1

47.8

16.6

- 22.4
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APPENDIX D. SURFACE WATER QUALITY

Introduction

This appendix presents surface water quality data obtained during the 1965 water year. The data

are presented as tables and graphs representing the chemical, bacteriological, and observed physical

characteristics of the water at the sampling stations. These characteristics are determined in accordance

with instructions contained in the latest edition of "Standard Methods for the Examination of Water and

Wastewater "

.

Measurement Techniques

Definitions

Cubic foot per second (cfs) is a unit expressing rates of discharge. One cubic foot per second

is equal to the discharge of a stream of rectangular cross section one foot wide and one foot deep at a

flow with an average velocity of one foot per second.

Dissolved oxygen (DO) is the amount of free oxygen contained in water. It is an important

requirement for the maintenance of fish and other aquatic life and is also a reliable indicator of

organic pollution.

PH is a value that represents the logarithm of the reciprocal of the hydrogen ion concentration.

Total dissolved solids (TDS) represents the quantity of dissolved mineral constituents in water.

Specific conductance or electrical conductance (EC) is a measure of the capacity of water to

conduct an electrical current. It is closely related to the quantity of dissolved minerals (TDS) in the

water.

Coliform is a group of organisms whose presence in water is an indicator of bacteriological

contamination or pollution.

Most probable number (MPN) is an index of the number of coliform bacteria which, more probably

than any other number, would give the results shown by laboratory tests.

Hardness is a characteristic of water that is mainly caused by compounds of magnesium and calcium.

Its presence is usually recognized by the increased quantity of soap required to produce lather and by the

formation of a curd of scum on the water.

Parts per million (ppm) is a weight-to-weight ratio of a constituent relative to water.

Grams per liter is a weight-to-volume ratio (pounds to gallons) used to express the quantity of

a constituent contained in a quantity of water. In fresh water, one part per million is equal to one

milligram per liter.

1 milligram per liter (mg/1) = 1 part per million (ppm)

1 microgram per liter (ug/1) = 1 part per billion (ppb)

1 nanogram per liter (ng/1) = 1 part per trillion (ppt)

Equivalents per liter (e/1) is a unit chemical equivalent weight of the constituent per liter of

water.

1 milliequivalent per liter (me/1) = 1 equivalent per million (epm)

Methods and Procedures

Field activities include the collection of samples from 31 stream sampling stations in the San

Joaquin Valley as listed on Table D-1. The stations are sampled periodically (monthly, quarterly, or

semiannually), depending on past record and need for data. The following field data are also obtained at

the time the sample is collected: (1) dissolved oxygen, (2) pH, (3) temperature, (4) gage height. (5) time,

and (6) visual observation of water conditions and of unusual stream channel conditions. Samples of water

are submitted to the laboratory for mineral and bacteriological analyses, and samples collected during May

and September at ten selected stations are also submitted for spectrographic determination of trace

elements

.
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A procedure for servicing stations where continuous electrical conductivity recorders are

installed has been developed to obtain a reliable record. This procedure consists of determining the EC

at the time of sample collection to check the accuracy of the recorder. Based on the EC comparison, detected

errors resulting from dirty measuring probes or other uncontrollable factors which tend to affect the

accuracy of the instruments can be corrected.

Accuracy

The accuracy of laboratory and field determinations reported in this appendix meets the

standards specified in the latest edition of "Standard Methods for the Examination of Water and Wastewater".

Coding

To facilitate machine processing of surface water quality data and to assure compatibility of

quality and quantity data, each station has been assigned an index number in accordance with the description

indicated on page of Appendix B. The locations of the sampling stations are shown on Plate 4, by station

identification number as given in column 2 of Table D-1.

Data

Mineral and sanitary analyses of samples collected by this program are reported in Table D-2,

and spectrographic analyses for trace elements are reported in Table D-3. Data obtained by continuous

conductivity recorders are reported as graphs of the weekly mean specific conductance and are shown in

Figure D-1. Records of temperature were also recorded at some of these stations and are shown in Figure D-2.

The collection of samples for radiological analysis was discontinued in 1964.
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TABLE 0-1

INDEX TO QUALITY SAMPLING STATIONS
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APPENDIX E. GROUND WATER QUALITY

Introduction

During the 1965 water year, 486 wells were sampled throughout the San Joaquin Valley. The

locations of these wells are shown on Plate 10.

The program during the 1965 water year included detailed sampling in Stanislaus County, Madera

County, and a portion of western Kern County.

Detailed sampling was also conducted at certain locations found to have significant deviation in

quality from surrounding areas.

The detailed sampling program in Stanislaus County was conducted to update past data and to

provide sufficient information to prepare detailed water quality maps of the area. These maps will assist

in reevaluating the present sampling network.

The detailed sampling program in Madera County was carried out by the U. S. Geological Survey as

part of its ground water investigation throughout the county in cooperation with the Department of Water

Resources. At the conclusion of the investigation, the information made available will assist in preparing

a new sampling grid in the county.

A detailed sampling program covering all of Kern County was begun in 1963 but because of the

complexity of the conditions there, the county was divided into small areas. The first two areas in west

central Kern County are nearing completion and a third in the northwestern portion is beginning. Data for

the two areas in west central Kern County can be found in Bulletins No. 130-63, No. 130-64, and No. 130-65.

Areas throughout the valley that have specific problems or significant deviations in quality

are being investigated to determine causes. These areas (shown by wells) and the status of investigations

are indicated in Table E-1.

Measurement Techniques

Definitions

The same definitions as found in Appendixes C and D apply to special terms used in this appendix.

Methods and Procedures

Data on ground water quality are obtained from several programs in the San Joaquin District and

also from investigations conducted by the U. S. Geological Survey. Analyses of these data are published in

this report.

Samples collected by the Department and by many cooperators are analyzed by the Department of

Water Resources or the U. S. Geological Survey Laboratories. The procedures used by laboratories in both

agencies are as specified in the latest edition of "Standard Methods for the Examination of Water and

Wastewater".

Prior to submittal to the laboratory, electrical conductivity (EC) is determined in the field.

The results of these determinations are compared with historical analyses of that well to specify the

extent of laboratory analysis required. If the electrical conductivity determination is within 10 percent

of the previous year's value, only a partial analysis is requested; if greater than 10 percent, other factors

are considered in determining the type of analysis to be requested. Generally this would be a standard

analysis which consists of the majority of the common constituents.

The maps indicating "Nitrate Concentrations in the San Joaquin Valley" and "Boron Concentrations

in the San Joaquin Valley" were prepared from all pertinent data available in the files and are a composite

of all the aquifer systems. These maps represent data collected over an extended time because sufficient data

were not available from any one year to prepare the maps.
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Accuracy

The accuracy of the published analyses meets the standards specified in the latest edition of

"Standard Methods for the Examination of Water and Waste Water".

The ground water quality maps, Plates 11 and 12, were based on values representing the following

criteria. The values used must be substantiated by previous analyses from the same well. More than one

well in the same area must indicate approximately the same value before these values may be used. The

distances between points contoured is dependent on the difference between the values. The greater the

difference between the values, the closer the points must be. In general, most contours are based on

values not more than three miles apart. In these cases a knowledge of the hydrology and geology of the

area is utilized in justifying the contours.

Coding

Explanation of Headings and Symbols Used in Columns in Appendix E . STATE WELL NUMBER used in

this report is the same as used for water level measurements and is explained on page

AGENCY SUPPLYING DATA is the agency that collected the water sample and is represented by the

following code:

Agency Code Agency

5000 U. S. Geological Survey

5001 U. S. Bureau of Reclamation

5050 Department of Water Resources

5060 Department of Public Health

5521 Modesto Irrigation District

5640 Buena Vista Water Storage District

5641 Central California Irrigation District

5702 Individual Owner

5703 Valley Waste Disposal Company

Data

Table E-2 lists mineral analyses of selected wells throughout the San Joaquin District.

Table E-3 lists trace element analyses.

Water samples were analyzed to determine the concentration of those miscellaneous constituents

which are not part of a standard analysis. These constituents are listed in Table E-4. Some water samples

are analyzed to determine the concentration of Alkyl-Benzene-Sulfonate (ABS), where such concentrations may

indicate degradation of a water supply resulting from domestic waste water disposal. Other water samples

are analyzed to determine the concentration of iodine which may be an indicator of saline connate water.

The validity of this assumption, however, has not been determined. Analyses were also made to determine if

concentrations of pesticides and phosphates indicated degradation of the water from waste water discharges.

Plate 10 shows the locations of the wells sampled and also indicates the type of analysis made.

Plate 11 is a map showing boron concentrations in the San Joaquin Valley. This map was prepared

to indicate the relative concentrations of this constituent throughout the valley because of its significance

to agriculture. The values are generally the higher values found in a given area. Better waters may be

found in a different aquifer. There are not sufficient data presently available, however, to separate the

values by aquifer.

Plate 12 is a map showing nitrate concentrations in the San Joaquin Valley. This map was published

in Bulletin No. 130-64 and is repeated with the addition of the 1965 data so as to show the apparent trend

of this constituent. A new base map was utilized for this plate and minor changes were made on the original

map as a consequence.

2^0



TABLE E-1

WELLS INDICATING SIGNIFICANT DEVIATION IN QUALITY
FROM SURROUNDING AREA

STATE WELL NUMBER
WELL USE
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